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Abstract of JP2004221513 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device and a method of 
manufacturing the same in which the 
manufacturing process can be shortened and 
furthermore a possible bad influence on 
operational characteristics by the heat 
treatment in the manufacturing process is 
eliminated. 

SOLUTION: A metal layer 2, 3 is commonly 
formed on one surface 1 1 having a relatively 
low carrier concentration of a silicon carbide 
semiconductor substrate 1 and on the other 
surface having a relatively high carrier 
concentration of the same substrate 1 . The 
metal layer is composed of a metal (for 
example, molybdenum, titanium, chromium, 
manganese, zirconium, tantalum, or tungsten) 
having a negative value for free energy in 
forming the silicide and a negative value for 
free energy in forming the carbide. A low- 
temperature heat treatment (300[deg.]C to 500 
[deg.]C) is carried out after forming the metal 
layer 2, 3. Consequently, a Schottky junction is 
formed on one surface 1 1 of the silicon carbide 
semiconductor substrate 1, while an ohmic 
junction is formed on the other surface 12. 
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s)tj))$<?)i&T ts < . -n. 5 0 0 t:j}k±?)5iis-?js«}at V , 5/ 

3yK+}5^^-r'^?=^iit^:?r-$y5S^Cftr>TU$73^^at^^7. -^cpfed;), 3 
OOt~500t<?)ll)SeHP3-?m5l(iatfi%l3:. S)ilS<4>i^^X^fi<5I3^^ties 
<. rmc, R»« ?r - $ y 5 ft^Sr 3 y h t^Ksrt ? cvtf-? ?= ? . 
[ 0 0 2 4 ] 

SI5KJI1 2lE«!Qf!BHI3c. ±leSll?jJ:C^«2ES:iSlStt, f'^T-T-^ - f9>, 

. T>J'>. 5/- □ Z . ■? > ■? J: ^ > 7 X T > t St'S¥» 14 n. 2 '>« < 40 

>Jt1o<?)4littiPHCJ:^7.±iE;S^bV'>lD>¥«ftS«IC»)ttt?»l3yj;&f«24 

Si t ^*lYtl0i:iil t ? iSt SC'C ^: t !lf a V: t Z SsKJl 1 0*)£.tt1 1 IE«;<4)^«*^ 

±l5©J:7«4IItt. a^btt<9asKi*X*;i.=t*-3ifJ:&fS<b«5ci)4a?gffix?;i.=f-2^ 
lirtl t tOflit V 3 » >i . ±^<5 J: ? «fiS<?)«l«ia-?. » 1 a SSt 55 1 ¥«ftJglC 
K»C:J-§y7Sd7tt?C^t»7?, 5S24gSt»2¥«#JilCa»C5/3yK1= 

[ 0 0 2 5 ] 

f-+«6t^^-$y7«ftC«3»g<9±l!Rtt»500t:-?J)3<4)?. 350t:~450 50 
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ll«l^(i«JW»^«3B'Jci)SSStsrit3S)EISiatffll.±lBS!2S)fliIffi<<)1$C 
t EES t ? J3?liISt<77 W 6 IC. ±lEfilS5Slgtt. ± 12 « 1 ^ S S 3» J; &f ± IE » 2 
[ 0 0 2 6 ] 

±ie% 1 £glti9#l£i«ii&atci:die% 2£ii5ti9f Ji^g^i&ic 10 

>ir7«»S5at-l!iL7ff7C ? . C 9l9lJ5ac J: o 7 . « 1 4 B JB >: S V U 

<?)^IiI±0ti!jci)StSS>:ci)^iai(j;6f!B2^SS>:^<<)^il±<?)ffi<?)^SSV<{)l?H<i)S 

[ 0 0 2 7 ] 
[5!aS©SJi60r#«] 

cer Diode) ■7J)oT. ¥«^$S*R>:bT. ffl^ffiflr (0001) 7^ 

?r 7 7 > 7^1.*^ 8 • ©NS 8 i C¥«ftS« (feV iW4 H - 8 i CXC OXA) 

• 

[ 0 0 2 8 ] 

vyD>ffli ifliyctt. )fr»i oumSS7+f';7astfr4. oxi o' ^/cm" 

~8. 0 X 1 0 ' ^ / c m 0NS 8 i C¥«#XC 9 5/ f ;H 1 0 tfrJKJiK? tl7 II 7 ^° 
. CtlCJ;';, 5/'JD>ffl1 1ffl'Jl3:« 8iC¥«^*S«lW<?)=t=f';7«gt^«>4fi!)C37 

n 1 2 v e-fe < « o T ?if 'K 3? - a? > 1 1 2aytt s i c¥«^*ss i n<9 + 

1ffliJ<i)=t=f';7ajgt*, 10^ ^-10^ ^/cm''0KHP5fC5!V. J-aOffll 2fl!) 
©+r'J758Sl3:. 1 O' ^'-l O' ' / om^ ©KHPIIC^I. 
[ 0 0 2 ?] 

5/'Jll>l!Dl 1ffliJCtt> «1 C 'J r7'>S SS 3 i^ff^S)?r*L7 II I . C©«II€'>I7t'> 

t«5auT3y';. ^it';7-7'>jisS3 >:^fflt';7*T'>sss3t^«iaiUTii3yy 

□ >ffll11V<i)^?lCt3:.>'3yt-t»^Jf}f^6)irtlTl)Z. 40 

ft ft ?B 1 t ^ r 3 4 s 7 jKEj; r ii 7 II I . 

[ 0 0 3 0 ] 

*.^tt3:« ?h8Plffi»iiMC/'27;i.§ZO/* (A I) 7'<-fVSBf'>l7*7'>tilS3#J 
Y»7^'?:^y7'.<y7tilJm^. ^l^SlStt. feVitl3:7;i.$-'5iU (Al)^ 
7;i/5Z'5AJ(J;6f5/llII>Q&^ (Al - 8 i) 1^b<ai7)l^Z0L. V H y 3i ^ 
C^SKP^a (A I - 8 i - Cu) # (.7Ji^zOLcn\j-7M,n'i^Mli.-i^t^m) 7 
BSrrtl^QtrfttUl). CtllCJ;';, ^ltU7'T'>4BS83VJ:Z*AI7'f-^tt. * 
ESSS 5 tAU 7A»Cia»Jarti3 C icft I . 50 
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[ 0 0 31] 

-15. j-aoDoi zmcti. mmiurry^msztfM^tti-zD'i. mm^'jrr 
nm^e 'J rryt.ma zo^mcti. maiiffi^UT, t 'j 7*f'>^ i;iL5K4)4g 

C 0 0 3 2 ] 

feViXtS. EffilliScr#fiErii;fe}|ii (Cu) i£ilS^llfflt'Jr7'>tSi2fi'J>iX^««br 10 
tlZ^d, 79illD£iil4ft. ^>:tldr£ (Au) (a?) 9 

E2tt. ±ffi<4)«Sr©'y3 y h+Ai;7y^^-K<5SftiatlSmC/Tvt0ilfi$)9lllF 
IB0-?ft'K 031*. ■^©»itlStrvt70-f-r-l>7J)?. 
[ 0 0 3 3 1 

02 (ol) 3irJ;6fE3<97Ty7-8 1C/T\tJ:7lC, 5/'JD>El IfflJlCff^Eli'r^l 

feXC^' + V-r/USl Ot^StlS i C¥»ff»« 1 (Xy*/9-5;|t-5/3>150}K 
P)r«^<4)t0)<4)=y 1±ICRCA#<?)i$i}fe5*«. «7yit3fe^U-?, Xillf'Jr 

T'>4SS3t^E)?H?-ftI (XryT'S 1 ) . UQtElt'J7"T'>^Sl3tt. t'JT'T' 20 
>-?-yy hlC7;Hf>'f;?|->tffi35rttlCVCJ;?XAy5'3£C<fc'>l6J:iittl3. 7 
;Hr>y7«Aii©ZAy9ft>AF«](2>a$Sl3:. fe^tOTl 0" '~1 O"** ? OlY 
7tlJ . 
[ 0 0 3 4 ] 

^m'E 'jyry^ma i (o^m^i^mift^i tj )i . 02 (t) 3tj;&fi2i397xy7'82 

cmt<*:?C. Sia€y7"T">Sf!S30«iilCt'J7"T">;!»,3iK?)JfeB»»J5ISBJi»lf 
XAy5'ac«fcr>70?liTtlT (ZTy7-8 2) , ft E ^ S M 5 ■» Wf^ 7 H 1 . Z: 
^MSd 0)^m (.XT yT-Q 2) tt. *IlC'J7'T">^gl3<9fiKli (7Ty7-8 1 ) P 

* * ^ y h t5^»U TUffmi . I) t)'^* 2 A y {'SQa^^Tftft ? . C © V ?= 80 

. »fiBXAy^ttfC-8XS«:lglCt?^I-V^ea^S<«?3if^4l»iM (ll^lfil 

[ 0 0 3 5 ] 

JXC. 1212 (c) 3Tf«fcC#03<i)XTy7-S8cmtJ;7IC. ^Elf'JT'T'^^BJSsaTfJ; 
C'*Ii4SS5©A5'-Z>7tfi?;fe(!;)C> l/VZ K 6<J)2?iiAPBat5l5S^sycj:?7 
»h'jy777-f51QatmfirtL? (XTy7-83) . 7 z y 7 ^ SUm^m 

. 02 (ot) ftJ:&f0307xy7-S4lC/TvtJ:"?C. *l=Eli7'T'>4BS3^rd:6f* 
iI4BS5t^. UV7h6t775VLT-SUTXyf>7tIC>;Cd:';. Xy'y'^' 
-$*-5/3>1 5C<fc-:>TH**L^^«CA5'-Z>7rtLfe« (XTy7-84) . U 
5/*Xt-6t^K*Sr+l?. 40 
[ 0 0 3 6 ] 

CQft. #7yBfi55fe^1$. 02 (e) 3yj;C;f|gl3<9ZTy7-S5lC/TvtJ;?r:> Rfflty 
7'T'>4BS22^. XAy9aiCJ;oT8iC¥«#SSl<93?-ac>11 2lC55ilitft 
I (XTy7-85) . Hfflf'J SBIi 2V*-7i:>ill 2V«i)l^fflilfA 

»«2r-$y!7SftV«?J:7C. XAyi'^<9)li55fil^St»it2BuC. ffi^fil^St 
^^it?a&7Ay5'tff?CV»f»*Ul). cncj;';. SiC¥i®<*S«1<«)J-3r>ll 
1 Z$i.mc 7 IIU y >( ^ y tf^Mt (II . J-3r>ffl1 2±<5^Hfi^^5^^^bK»rK'm» 

<l J . 

[ 0 0 3 7 ] 

!lffl€'J7'7'>SaS2«?)E)E:ffi«lg2frJ(ITt3V, 02 (f) 35r<fc&f08<9XTy7-86 50 
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XAy ^^c^^immtiii (zxyT-se) « am^ss t^tfrf^t ill . c^rh 

[ 0 0 3 8 ] 

iC¥«<*si5i9a?-ac>ffli Eaijcas^iiTF^ppriiTtm. k.YZtx. 4oot: 
, 2o«-iio)m5Qa»'Sffrft3 (XTy7-87) . c<?)iia©jsa95aicj;';, 

11 1 Y 'J 3y m ) lC»pyrtl;fe^lt';7'7*>^Sl3V©^llCttA»«5/3y 

>^maz)Lnm^ss'[)i<!>^M<t)^Mi3ifs>if)Ktiz. 

C 0 0 3 9 ] 

5lCltI«l5lQSt-JSL.7ff7C^2)*-??I. Called;';, Vayl-tAyj 

«RSQS5i)itt3oor:~5oot<i)aseHn (^vtfy. 35ot~45ot:) 

1. CilCJ;';. NiSSSt«fflU7l)fe«^IC;B5-?i?)o^1 000t:<i>^?!} 

SJ: V £ 2 »Cl55i<95liia-?£ 2 » j& I S 1= <<) JBlJQa S S IC ^ o T . 5/ a y K 

=^rA'J7y'f^-K?)»?^itiecSIK«J:^j5l>S<ifir^llZ^S<. S3t*B*';teictt?c 
3 . 

[ 0 0 4 0 ] 

uu-?. ;feVitf3:3 0 0t;>«.T9S)S-?JfflS£iatffti3:. ;(7-7i«:>Hi 2V*-7lc>li 
2 csttu -zrf^t ti^am c'>i7"7">4JiS2>;©iii7tt^»«?r-$y9ttet?^ so 
Sim c vz^-? ?= r , r^ir. sisis^i^^^^B < « o t u * u > si&ja)$<i)iST t ts 

<. 500t:J.JL±©Sg-?^5?iat^TX,l3:. 5/ I^IJ/'JDXBI 1C» 

ttUTJKE)t'rft^«llt';7"T'>4ISS3V9^II0V3yK=^=»fti^?r-^y9«eC 

^ioTUt?. 3 0 ot:~5 0 ot:«i)SgeHP3-?m5!5at^7^i3r. sais 

©^ilt^5<«^3ir-^^lt5;<. ;&-3:>Sl 2V*-7K>ffl1 2lU»lttUTB5?r*lfe 
Rl€ 'J7'f'>aiSS2V:<9^fflCttK»«:e-^y !7SetJRset3CVtfr-?r?. [51 

i^ic. vu^^iii 1 >:5/i;d>iii i c»» u T?f?E)?r tifeSi t 'J Tt-^ SBJB 8 

[ 0 0 4 1 ] 

5/yD>ii 1 >;5/'jD>ii 1 rcmf&i. -zWf^ 7 ii^^tm^e 'J 7 ry ^mfs & Y <i>nm 40 

<5V3 y l-+»ftZ^:?r-§y5»ftlC»lfflS<?)±liRtt5 0 0t7«>)7<?)7, 3 5 OC'- 

4 5 ot:©aseHP3-?«i«iaisz^fit)ii,icvt^cfc';»*uii. 

C<?)<l;7CUT»ltr4l^5/3 y h+A'Jjr'f^jr-h-tt, ^&^fi]»«m£tt^6 0 ov~ 

looovvft';. rijc.m^fiiii-^-it^'jwsffi. 3v/iav«o-7,.r»««i 
fFif'ittTvr.c^iicd;';. sic¥«#s«iici)iifflct'J7'7'>4iiJS2. atttffl 

t sat 1 u v:t^-f?= 3 . 

[ 0 0 4 2 ] 

|5iat<i)i}ftt0->3yh=t=Ai;7r-f:?r-Ktt. t'JT'T'^ (Mo) QKt)') C . f 9 y ( 

Ti) . 9 ou (.cir) . 1 y^y (Mn) . j/'^i^dz'^/* (Zi-) . ■5'>{';i. (To,) 50 
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[ 0 0 4 3 1 

8iC+M T Mx8iy+M„Cn 

fe«U. Mtt3feiSt«tDr. X. y. m. ntti«S7*)2. 

t«ft-T. ±15© J: ? SjfeStt . 8 t C <<) t 9 8 i 35r «fc6f C <?)ii5^ V >ai® U , 9 « * . 
8 t CV^^ffllC^f-^y^S^tPStUll). 

CillC5ltU7. Sfe(Fe) . -y>7h (Ni) . 3H(Cu) 3^J;6fS&(Pi) 10 
8iC+M T Mx8iy+C 

9J;7S>&BV«';. 8iCt9CV<93f>&Bt2. J^I/^Z"?/. (Al) ^Vtt 

8iC+M T MmCn +Si 
[ 0 0 4 4 ] 

i ©l)rft»>;«itS®tZ07. 8 i CV9^lllC?r-$y 7»^t}^)5>fUlC< I). 
[ 0 0 4 5 ] 

ufet^oT, a^b?s;cj)SEx:i*x:?;i.=t'-3td;&fK^t?»Q^5rssx*;u4'-t^i)r*i£ 
I2I4H:. turT-^. f 9 > ft <fc&f z y ir ;^©a^btt©*0?i ffix ? 1 m u -7 II 3 so 

. C©l2l4»i7. t'J T-f^ . f^>ftJ;C/Zyir;nj. 400t:~1 OOOt^SSK 

HicaviiT, iirftta^ba5<?)4fij^s*x:^;i.¥-»a<i)flit>:3cvz^t)»?. 

[ 0 0 4 6 ] 

05t3:, f';7'f'>. zy^T-^i.jy^c/fj^i.sz'^AConT. -^tm^^^bis© . 

afeE)E'SfiX?;i/=*'-trvb:feE|-?*)^. C<i)l§15»^> 7;i/§zOA, t'^TT-^ffrJ^C* 
f^>tt. 400t:~1 OOOt^SgeHlCftilT. Sib13B9^J5iS^X*;i.=t'-Sf|l 
<?>fllt>:2c>;»ft)»7. caicJjtUT. Zyi7-;K?)gi^b»7^^?Ni3C<9iE)?ed&X 
%h^-\x. 40 0t:~iooot:(i)aseHi::3Vi)7ici)flit>;z. z 

iic^wasirtii. 40 

[ 0 0 4 7 ] 

t%. E14CI3:3SH7llSllt^, 7;^$Z'5Z^tt. SiVSBUTS^biKltiSi'ttt*. ^ 

ai't. a <b«5<?)as)i:s*x*;i' 04c3ttc>:2^7f«i)ij>:'X$=«fil7J)3 
. 7;i.§z':;z^<9SBlt8iC*»^*ii«Jiiiiicr#fl?07t. ^tt';K»9?f 

8 iC¥«ftSt5<i)$lcKft«^-§y7S^tff^E)m;feiy)Ctt, ^^b?!!iftj;&fa<b 

«5<i)^sJi;s*x^;i/i'-z^urnei&i)(jyj;u»ii, 7'7'> 

^J^Ii»«;2r-$y?»ftt3K0?7?=I. 
[ 0 0 4 8 ] 

±IE<90 4 ft J:C#0 5 tt . I^ifl fF X 1 <5 IS ^ C S ^ II T S? b t © 7 J) 3 »f . 50 
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QJ?!! t . ajaSl^PWa ( T o-n S m I S S i o n Electron Mio^ 
OScoPe : TEM) 7S«Ufe. 
[ 0 0 4 9 ] 

* -a? > 1 1 2 ic ft II T , 8 I c 01 ciffltt© ^ 3 t $611 u 

fejpias ^ % X M 3 0 A9««tfr-? ?= T I) ? u >: t its u ^. tst)i?. st 10 

T U I C V »^5tS-?- life. 

-t . »y'JD>li icftiiTtt. f'>i7-T">:tSS3>;SiC¥^<**®i>:c4)^ffln: 
[ 0 0 5 0 3 

rmc*isi5!es*tt, v';d>ii i^t'J7'T">4SS3(?)^fflicif)?i^iiiSi^siiJ!S 
tx* fl.=t*-*fiS(SXS*3fe» (E ne )- ? y Dispense X-ro-y:EDX 

D^CVt^SiSr+lTllZ, 20 
[PUJtlC. :*Sif!W^tt. 2^C';7'T'>^Sl2^<?)^«?)Jin<4>EDX^*r 
tffoTft'K 2Pi5Satr#5)fU7llI>:lt)*l.I8iC/MoK»(f&«IC 

[ 0 0 5 1 ] 

C<<)J;"?n:. 8iC¥^«:fiSl0:C-/Ic>11 2C3irit2<t-$y9«^aiCtK*/g 
^»f?Ffe L Til I 9tt . $S t 7S*^SftS^t o *.«SS7i?) ? ^ ^ ^ ? «r. ^417 
t«ft. ±iBlll6}^«<?) V 3 y K + A y 7 3^ - K tt . .R» S Jttt t a'v t C ^ »f «S t 
tl T I) ? . 

t^t>X . 06iCtt. ±l5 5/3yt- + A';7^'f:5r-KIC3Vit3Jii^|Dim5VFC>itr? 
m^lql^JAlp <?)S«trrvt*l7ll?t^. ffifftL 17/Tvt«t«98 ICVay h=^rA'J7 80 

ty7'f'>iSS2. a n t -Tiny m ] z ^ ^z/i/ >j 3y m } iic«ac}iffiu)s.±iE<i) 

IIS8PlfiC«I8iC2/3y|>=<=A'>»7y^?r-K7B:. ttll«L2cmtJ:7IC, «55l5l 
[ 0 0 5 2 ] 

t IC . 8 1 C * - /lf>ffl3ir*C#V'JD>iIICf^'>STfJ;6ft'; Tt-X?)^ 

4 (Ti-Mo) »^«^^SSt)ifflL;fe^^lUtt> ttJ!SL3-?/TvtJ;?C« i';?*?" 

«3y. il«lL 0 tt. 81 ¥«ftS«t 3yf-+A';7y'f;?f-h- (^i^-tttmt. 40 

[ 0 0 5 8 ] 

STICtt. 8lC5/3yK=t=Ay7r'f;5t-HCi);?f>ffitaiHttflfm^^l7l)?.fl 
ffiLI itt, i/';il>*«ftT"A'fZCftit2;*>l&W9l!R^fllt/tvU. filSLI 2tt, 
4H-8iC¥«<$T'A'fXIC3ifitI:*>l&flt<9l!l«flitmLTll?. 

t';r7'>4BSts i c¥«ftS«<?)3?-3?>ffl3y<fc&fV'>iD>iiiic}^E)?tJtj:|g^jig 

ff?IS<?)5'3yK=^=A'J7r'f:?r-Ft3;, :d?^>l-P1?/Tvt<i;?IC, ffi(y)7l&l)?r>«m 

553ir. «£3R£(^-$y7lffiCNitffll), Vsyh Iffi C T itfflllfetti)) 
>te«t!lttttt./|t'f>hP107/fv^*lTl)3. 50 
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[ 0 0 5 4 ] 

Sz^r#E£7n7 u 2 . ?r-$ y 9iffl«y(?)t ';7"T'>:tiiJS±ctt. ft (au) . 

II (A») *fel3:43irj;&fi8<?)ft4 (AU-A?) »H«?4Blt^»Sfr*l7l)T. 'J 
[ 0 0 5 5 ] 

7?=?. Z)iXtX. ±le<?>SIfeJf?IS7l*> 8iC¥«#*«9iiIlCfy7'7'>^#iJ« 

f§«Btt, 8 i C¥^ftS«t ffl i);fe«^S1^5a)S K 7 > =yx ^ (Junction f 
ield effect t a, n s i s t o ^ ) ^ . M 0 8 l^X))* h =7 > 5/* X •? ( M 
OSFET)^. «fflISH«^<?)J;7C. 8iC¥«ft3i«©«|lc:?r-$y;7»ftt? 

[ 0 0 5 6 ] 

8 i C ¥^<*S«;t^ffl II mi 2 «^ £ |5|« IC U 7 , V 3 y h + A y 7 r ^ - f 8 t 20 

f>ilC, ±Sg<?)llli65K«-?tt. 8iC*«»S«<i)ViJD>lC5/3yK+»^mffi 
tBWb. 3? - ac> 1 IC - § y 7 S& t ? mat S^E? t ? ffillC o II TiiiaB u , -y 'J 
□ >imy<i)¥«<$S<i)=*=-f 'J7SSt*-/lv:>H«iJ<i)¥?ftS0+r ';7«SJ;'>i fciSK 
UTSrf, V □ > ffl C :J - $ y 9 €ffi t BfiK U « ^ - 3C> E C =y 3 y I- 1= 1 ffi t ff^ St U 
7->3 y K+A'J7y>f?r-Kti^SU-?tJ:ll. 
[ 0 0 5 7 ] 

[ 0 0 <9 fffi $ « SI as ] 

[01] c<?)5§iB<4)-iii6?f^«c»»?*«ftiii9«Jttia»tecrvt»iB07ah?. 30 

[02] C<i)5SBH<5-IIJ6»ISc»»l5/3yK + A'J7^^>f?r-K©»3tiatIfiJi|l 
[03] C ©fgBB 0 IC» » 7V3yl>+AiJ7^^'f:?r-K <5 »ft I S 1 1 fflm 

iC3fv-r7a-ft-f--?i?)?. 

[04] 8^t^^)<?)*5)li^x^;^=t'-tf^t0-?iM. 

[05] ^<b«5©SE)i:gftx.*;n'-tyfvt0-?$)?. 

[06] 5/3 y l-tAll7^''f?r-K<5)m^iD]mff>Sllll^lR]15j6«fttt>Tvt07*)?. 

[07] ->3y K+A';7r'f:?r-K©^>»tn!tl«St>Tvt07i?)Z. 

[08]S^b5/'JD>¥«ff3i^a9ii5lCf9>:tlilt}^0fUJ5.->3yt-+Ay7y>r 
^- H ©^UlfliJt /Txt0ilW«iiffl0-?<h 3 . 40 

(09l«t*<?)5/3yK + A'J7r>f:?f-K<?)«iiiatIS|llcmt0»07*>I. 

[01 0] «£«<?);/3yl>tA'>'7r'f*-K<?)S3SlfitI«licmt7D-ff-h 
7*) ? . 

[??^<?)8!iBS] 

1 s ^ s a 

3 SfflcyrT-^ifell 

4 KDi^iil 

5 1^1^11 

1 1 V y □ > 1 50 
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